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Discovery of the DNA double helix structure as a model of Liberal

Education for Engineers
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Center for Creative Convergence Education, Hanyang University

ABSTRACT

This study is an analysis of the process of the discovery of the DNA double helix structure from an engineering literacy education
perspective. The explanation of the DNA double helix structure by James Watson and Francis Crick in 1952 is a well-known scientific
episode. The process is also a combination of various incidents that can frequently happen in competitive engineering research and
development situations. Therefore, the process of the discovery of the DNA structure is a remarkable event that can cover all subjects,
such as engineering and ethics, research ethics, communication between researchers, engineering and leadership, engineering and teamwork,
and engineering and women. This paper focuses on analyzing the research ethics issues associated with Rosalind Franklin and comparing
and analyzing the three teams that were very close to the discovery of the DNA structure. By looking at why the Watson and Crick
team got the final answer instead of the Linus Pauling’s team or the Maurice Wilkins and Rosalind Franklin’s team, the virtues of
the technology development process that should be taught in engineering literacy education will be naturally presented.
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195349 AlYd2 $=(James Dewey Watson, 1928-)3F =
A2 Z=-(Francis Harry Compton Crick, 1916-2004)2]
DNA olgpidtzo] Hae sl HalolA 71 dH|4
Aoty ArgEdol tigh 71412 mEAAle] eHddolqlal,
olF AL AR} A AxFolets HAlVIse ezt

ARzdo1giet. LEfA] 609 o] Alzto] At AF= DNA
olFUH 2 HYPL Wlr|ed] #A AAEolH, Ut
H SHE A disd ez v de] g /\}74017]
T sk shARE FAEL o] olopr|= e &4, ¢
], ARt YAaE, et e, Fslsat | E]
3, F7e oA 3o FAE S "Hﬂiﬁ Rl aT]
ol 83 Fagt AAjo]7]|® sjt}. o] ¥= DNA 24
7 Yol A Mgt dt FAES |4 A8l B
HA BRRAlgE Fekelt SEo MG AAS) HarR; gt

o] = YA ARHHARL OH@."ﬂ VAES a2
(Descriptive) -l a3t B3 DNA 2 4 T+
< ofg] FAEe] sl TR FAES7of AFg o] Al
FARe Aoz Hdshy| vlawd golsich, YAt Ala=
9k ARG 2 To]2UbA(The Double Helix, 1968); 3 T

%




TEAokuS: AR|EAS] DNA 1% Bkl

DNA: 2] v]T(DNA : The Secret of Life, 2003), 3+ S+
&of oJgf Hrhst © =E7s =S¥ (Rosalind Elsie
Franklin, 1920-1958) AB7Iet A7)z f=ade 33
23} DNA(The Dark Lady of DNA, 2002);7} ¢lat, 7]e}
DNA 7% 1e2pge] =AHES) tiet Bakel ofe) As
o] QJthWatson, 1968; Watson & Berry, 2003; Watson,
2007; Maddox, 2002; White, 2001; Leby, 2010). ©] 5t
A ol ARSS ARSI At T 187 et o}
o A7 2 Zoltt. =B WA DNA 7o) o
FARES ENE A4 959 R0t 9 ez v
wate] Aeie 7, A oA SulelAo] EAYE Sk
Fahaomgold 353 Holo} & WEES FU B %

M= A=A

Il. DNA 7= &A I

1. SAE i

19539 49 259 <d|o]A(Nature)>A|of Sk} o] t
T &9 =Rg AomA] QFf= DNAZE 0% YATRE H
oQlth= AMAS 4| E]it), o] WA o]F GAAL 2A|%
ojuf §HA} AL 71 & Ak WS wHAIA o]Fo
AL, Argast Hof ZAAe] i ES HHLE e o]2
ot 7)o skeuk Ao BPAS ISt Aol A £
a3 o] Hich 19508 t)ol] o]FojA o] 71gn|A A}
AL ol Al7] EAE BEAR sl digt sfehd Aot
Aejahd dtso] 7IRte] EQint. A2t AAH A A=
ghAo] ARk DNAZF f4E4o] 72 2zl Ao|3
THWatson & Berry, 2003: 49-54; White, 2001: 121-123).
utebA] DNAE AJge] 2dof oigh vjde st Y= &
2% o), oputs 1 A 27t A /EEYS
WA 7= G okl 902 AR 7|di= ek &, DNA +
25 TrEohe AU A B digt ofsle] 2o
gh= Az B H9aL, & o gdegieithd oy F4
ATEHENA o] AL At ‘wHlA AR o Fdshe 2
olgh= U5 F7E FA4E AlFol7E et skt A
T AFAEL oA AhER]7] &ollA DNA +& 135S

EEE

T 5] A itk 1930dtioll Alsze &9
DNAZ} oFdld(adenine), T-Fd(guanine), El%l(thymine), Al
EAl(cytosine) 2] Yl 72 A7|= o]Fo]A §lFo] B FlaL
71 e Ae] 71 moke) EARlo] =5ESiT vl 3
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2} o] AZFE(Erwin Chargaff)= 19490 DNA 4719
S ol ofdlidy gyl Fohdat AlEAle] Z}7) 1:1
9] "2 Fo] Qtk= AME #ARMCKWatson & Berry,
2003: 51-53; White, 2001: 123-124; Maddox, 2002:
156-157). & DNAE Y| 7]9] REC= o|Fo|A §lat, I &
1 HlEE geon, HA| R 71 Befoleks AR
7] S-25] 785 Alfolqitt. 1ejar o] g} sjtE=
= XA B ARE AojA 11 s osRE 2o 334
Ql FZRE 934 s 324 PHEE AXE JSichD
g ot R o] A= E | ele] @Ikl A U RS
2 7)== Adolal fRES 23t FA1A HEe] of
A o A Fort o]Folxl Aol ltt. webA DNA
T RS £o] HolR] g AT |Ere Wekt +
A=3z7t Aozl @717k} AN B ol 7. ol
g5k X8 4ol 1950-195392] 71zF A Al 7He] "ol o]
Aol 8t qas oA ok 247 e gojyA
Z3)(Linus Carl Pauling, 1901-1994), ¥4 A7z
(King's College)®] R&]~ ¥71A(Maurice Hugh Frederick
Wilkins, 1916-2004)¢} 2241E 227 o, 2|0 AR
2] 3K Cambridge University) ZHHTIA] S7t4(The Old
Cavendish Laboratory)®] S>3t 38 go] vl2 150|9)tt

2.

M

2ol o137

7P G493l b Hol= DNA F2E #48 71540
=2 dAAks vl=e] E-o|qitk 19259 ZAejxo Fj
(Caltech)ollA] 2508 Eejafsl v} | 52 19549
HstshY, 19629 I} SARfo]7] E Sict A G 7]
TR0 LHARS T ¥ pARE ARRS EFo] fYsittY &
3] JAFEhS Blstol| A3t 2T PRI W] IS B
A4S Wt opdel, Aol Rtk A=231 whdnls)
5 BA wHlgsolehs A3 T Hofo] AR uke &
E3t o]g & 7pH st} = Skt 32)9] g mojr}
AR 9T o BARESE Hof AAlo & JIFe 71H
o}, WA E92 A olF= iy 1EARRNES] duld
O] BA} 25 qyohs AYRE AR 18 o] 2Hg
oA wix] Zepmdl 2y T2 BARY vhEY] AYS §9
ARS8, 1 A FHA TS olET

(Watson & Berry, 2003: 57-58; White, 2001: 106-108).
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Sk 382 uka o] S DNA -2 1Y kol o=
Xmﬂﬁ} oj% MRS AL EFYL DNA 1= f W‘?JOH
Fegiiet], o] Iol= 2 7] B0 SHEH 7|3E A
DNA T2 U] ¥R Skt Ao 50}7}71] ek
E0] Aufet gt 7H2] o= 19 AR Eo) i} u|
=57 E=oA AdjHolqltk= Zlolet. 22f thAd o]% uj
7 E(McCarthyism) 2] F3o] EofAd £, 92 oRelsr
elel(Albert Einstein), JEZHE A (Bertrant Russell) 5t
b7 Wil eEol HolEglth 124t FBI:= 38 7S]
ARYAL ai7kA](Joseph McCarthy) AHQEE 15 9152
Ei uo] g{j\;]. %aolg 195214 52_1 101 Oﬂ;"- Q]—E]?ﬂ—p:]
DNA HE2| ol 7= Zoff JIIAgE o] 357} o i
sl A ZRch GA] vl R ul=e] Ao ]
ARl HAS T 227} Y= A|ARIE0] vl HFoR o st
< 943] FAFE) EFo] FAsHA] Fd o] g3
Joll7l 2H4 JEE & = Qe XA I- ARl
Z59cHMaddox, 2002: 221-222). @A ul AFApEo]
AR XA 31 Al G=r] ARl Aol ol
A B 7] g AAbEe] A 4 Qe XA
o] ARlo] wjelrch AW seiek ufevt wEs = Q)i
(White, 2001: 109). &3¢ Q252 &o] B3V
A HEAITE SAlo Ay E] oJs S WSk Ale]7]
T 3ok
F A A= 7F YR frEeloldlar ARale A
el ick= é% £+
TR 29 o]
ol JaS mHch 19524 1290 3 A3 DNA T
Zof gt =g Rt ByshA
oA F7]Roiet JIES & o] =R ‘EHY MY & A
2 HafFckHager, 1998: 150). o] =&oA 2 thiz
B4 i} H7ke- uhHS Z8al4 DNAS E4 e, FolA
T2 DNAOA B2 A& 2 849 Alegiet. s wjot
A DeHE2 DNAE A2 JAAM FAQFLL, ol XA 34
Ao R Ho| B EYL 3% YAFZRE Tlels) vt o+
U E39] AnES S AHacid)o] otk DNAC]
A7 ARIE O $A49 ATES Wee 254 HeE
AR Watson & Berry, 2003: 64-65). A7|th 59| o}
£ T8 Z%(Peter Pauling)e o] A|7] 7HHTIAo] <} QlojA|
o] 2] o] ‘FH' FHAl=ES SKe-TE HollA| HolEr|7t
A Y White, 2001: 136-137). Sk&up =18 Z5 -0 1
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7H= ool ARrlEe] HE A Fgo] HEOIRTE A
o SURSI s T B R IR0 G e e e = o g e e

o} ST Beo] AELAITE RS B3 DNAZF Lhele]
= Bl QS 36l 98 & ek, slel B of
BXjol] ofel H971S AANE EAL o)F gls AW
o APAES th4EA oA Bgiek B i) BP9
22 o] 2 4 9ol XA HAARIE 8K T, Zeje]
ATATREL BE 9212 Hol] =Bwgle). B9 4
9 2w 3R 9129 A, o AR chat

A ARRA A
DNA +-9] A3t

I 9 G U Aol el 1A% 2RI
4 Wolsiek mel gt dEel 49 A
Qrelep] 2 3= B ST A AT %

R A &7}

gz o e

A3 J9dck 1946 Add|s}

uuug]uoﬂ/q zP=2) 7} DNAY] 7"—_7.5 ZAA1} RNA 2AsH
2 dgct. YA 196290 Sk, T3} $A miige
oS FE Jéﬁt}
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A-mYI7 do] 2HH ANESS wEoU
52 DNA 7291 AAolA FAZ o= 7H
sojof & A2 A7t @Eo] YgelA] Ert=
4 i}, wedeh 9A4S e SKe-3] gl g 3
I} LA EFEY 7RIAA] R AEE 993
A gt o] FE2 T150] DNA 241939 7135 —‘;ﬂ >
Q3 o]f& FF IRHEL o7ol= oA 7H] 947t Y
gt A 1950L%1‘4H A 971 obd] o4d9] AlEEE
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e

71 A EEY B2 TAIE SHAIA Sk Yol wiE
AL el Al AfEAl ks B ol ZYEee
ANAEAE Hi3sly] FE Aldgichy 1 Axf 340 o
-megae g 2435t %ﬂ_ew S Ve 713E W
X4 T3k A7 o) AEES apdo|d & H
E(John Randall)?] "3t guie 0|59 B3 ARl
ZHo] otk gt d2 WE ZAFTo] U AR o Y71
27} DNA Owoﬂﬂi gﬂiﬁt}% A& Aok BEES J=
o, G720k 2" gRzAgol B3t olopr|E Ad dgst

A LME}. zaw éiﬁt DNA ¢-17}F of74d8] #FAle]
Troln] mejFlo] BRIl QAR Y, LI 2}
o] DNA 9] ZAetar AYZHItHKWhite, 2001: 113).
9] °°ﬂul*° AR} AT thst Q3lE THEaL A%
o5 & WhEsH itk AlZto] A A ZHEL
7b FeEaita Ao b A1) dlofelE (FAEA
SR sAeichar Botth 2 Ato|7} A VhR|R} A=t
W52 7 ARto] AR o2 e DNAS Aotes A%
eEjeich ol ©e| mogh Bejeye Ax g71ae) =
S2o] DNA 227 oA SR = Helo] Hek ¢+

e

= >
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o flo

4) B WAoo 4le] g vlehi we] U, YAL of
£ 38 el A5 WA Bato] 91 ui- ABsRe £9e]
ik, mepaae] o] o I kel g e d
el

S EAAT E‘“’“ﬂaoﬂﬂl HiZEE #lo]HE  11E7(Raymond
Gosling)2 TfZlo] 01'77']] As7] 22 At H7HAtMaddox,
2002: 183). ﬁ A 7*311101]*1 °°‘o}7ﬂX AAHE AR89
=] H]—A}_L].XMH_E_ oF _] AFE o] mgEde =2 24t 5}

Ag 18 329 naAElo] FFsAR thellA ofet
O] oty FHFTHMaddox, 2002: 166). 1951d9] o5 H D7 =T
3 §A B\l leoh AEIHENorma Sutherlandy= ©12A B3
gl A R e B, e 1 ]
A et Hojg o) oz 1 o] e sl FAvAe. sl
= WA {1@%‘ T AAGAL AR 1 G5edo] ool whAgt 71
2 7H)3 Sl W] Ao Tl ARt ofd 0771 Ba
Fth(Maddox, 2002: 191-192).” o8] SIS %—%}oﬁ% ] Tei=e
© g3} Ape] L waks] TRk ARolglet. ofdl Fio] K3
SN e s L
Sl A S Aol g4 olulxzer A o2k P
o 78 %o,

5) 4 A of fECA XA Aol Tt T AT T4l
St WY Febe Ygol B AAS W 1gadle
~7} DNA A70l4] Zeludhy Azksla Agich 97

o}
é

o e

At ol
A% L 5 A T AAsT 2A3A ERUN
He Al Aol SR oz A 24 W ¥ U1
@S] el g Bohhelt S0 T AR Alole]

e 2AWA Aoletn F=FIThMaddox, 2002: 190).
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3% 97 wHE Alojc
Slgo] 159 AT WHEH WA AZE) B 4 9l =
YIUT YUAE BARA A AREE T 9
ol= 50| SHAIFoIE XA B A 24 50| Ao}
WHEolE [FSH A2 ololAith, S o] EY

19 BPARHE F4ls| mekelal kg o,
99 HPA7HE Hetolgt BE 7IR2A
7K Goertzel, 1995: 221). o] AE7}A oxto
52 A MBS 13T Eo] WHES EEY
AFEA] oRoE A ol & AR Ag3ct E3F A
TAER oA g7iset magRle FEsH| ERlste A}
AUE HEe] HARR= R-3olqlrt 745011 sl o] AT
2B Fpstdto] HhEA] B ash Fgo|A|y

& I 2R VMRS 13} .
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4. Se-38 o ¢

T shje] Ho] DNA F2uAR olZ0] A ¥ AY
7] AL A] Aa0] ST} 52 wu} age 97
A7 Selse) ofRe 1A gl 2Ee A28 AP
A A7 AEE Al 29e $AE Bsge
U A pEstow wWake uhgch A W AR 3%
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w7 ek
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W AT G 2 ARE F 7 W9kt & 4 glrk,
Tz 7V 837 ofolyols oA ueA Hoh
19519 AYEA] gk YA AT A dFdoez 0
H TIi= 19539714 £ 19 vk 7I7E Fetell A8 B
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oMe DNA = 2 IS o AAL TolguA,
2 WA ohg e Sl S8R ARl 915
¥ Az o] Edlejor we upts Hkiy gk
1988~1992‘r‘l Aololli= HGP(Human Genome rOJect)«]
AR oS I sk & 33 I =3 A
oJ—O _L}a]-u]-xl-g N—O /\P%q_

Se-3E g "é%‘oﬂ TFAYY 2HA &= ARs 2o

W ohee] ¥ ) A%E & 5 9k

dl
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WA -T2 g Belo] AXT ATH ATHURES
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T2 QoA AGT BYZOlRE WHES -5 o
o w27 WORSAT, Eo) DNA ARELATR =58 Lh
Fol e B Aol Edolei A9 oSl
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o] Sk&a A9 S AARIT Sk 282 44 2Y
of =RE <HlojA>o Hyich 18]al 19539 4¥ 259 <H|
o> B 1719] 737~738%0] A 1,000 ol ¢ H=
12857e] =8 o] BATE tgAelRsie] 1
(Molecular structure of Nucleic Acids: A Structure for
Deoxyribose Nucleic Acid)”+= Z AlAlo] DNAY 1125 &+
QAAZL. TBY TS ST WHE o Ao] ofe}
3 oo e W5 AUS S3 AAA Aol duke
2 s 2 4 9k

=9 % 19539 <Hjo]A]> 22 Tof A=} st
Pt AGITE TS A1 = ‘It
9] Bxlrxz, L}EE Bl FIgES B Ft2(Molecular
Structure of Nucleic Acids. Molecular Configuration in
Sodium Thymonucleate)” %131, AF4lo] A XA SJAARS
off Sk-A9 9] BEs AES) siqleh gxlae Ak
Brx: g2AgHES Akl BXIEE(Molecular
Structure of Nucleic Acids. Molecular Structure of
Deoxyripentose Nucleic Acids)” +=2& Ao] Ad 34 5]
Agelolelg AL DNASH fARE Tl Ajel sz St
AA A 29 Bt White, 2001: 145). &, 19534
DNA 2 Wat fede =52 Al Holo] Axk= ] o3l
T Hloj&]> - wof] AFH Aotk 0% Al7te] Zef =Y
ZEE 19580] AFGAL, 19625 el e] ofshAke: Sk,
=8, G712 3¢10] FeARc: AR 13 AejE gEol
oo, A2 =R 196810 Skso] Tolgupd, & &
TEPAA ARFEQITE SRS A 451 A QlojA FHEA R
ol A W A=AES ASRAL M ow IS
o]l gk o5 SIAZIA ESieE ZREE ojoproflA] 7}
=AY FEE vl 4127t ZERlo] B XA S1-AL
e HojF= ‘:”:'01‘1} sl G7lae AP 5= glo] 14

o ARISE B, ASE Stest Qe nolrols
ofe] Aofx] = % %— IIH 7] 2] 7| Ro] 9%
ST A& OIZ]OW B Ao =AECE 1Y ol §=

ZYSI} HH olopl= L¥ w2 SHollM o2 71|
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TEAokuS: AR|EAS] DNA 1% Bkl

& Berry, 2003; Maddox, 2002; White, 2001). A Z=Z
A= o/ dateate] Whgolehs SN A B dady
O] A2RS §13t QLA ARKEE AlFEl & 4 Sl Tl le
3 Adoleks FAE 19609 o]% F43F Felr|wst
(science and technology studies)®] A7FA|0|H =] 2joflA]
AJ&2Ql Atduso]  AXEl]  tHHarding, 1986
Wajcman, 1991; Stille, 1995; Barton, 1998; @ Z¢HSAJL-
1999). o] A=A 0] 53 A A &ofl sA%1 o
Fsrte] W 7R o R A WA S4lA el
W7 |sggolA o/dQ) ARt sk A Soldit o] A
=9 FFAVlA B3] ZEFHo] FolFutba, oA dsfor
e =Rl A e FFES 13t o JuljA7t ofd Ao
2 et Aof dis] w2 44T oA E Foh

Aol o] Akl WA At dAaE SN T =
AR EAs = 2o Bg-S & 4 Sk ®3 Ay
iAol e duteke | 9] dAtolA HAA FEY
el Bagt g2 FRIX| st AAgt FA0]
71% sft}, 19684 ko] Folgibal, & EehHA ZRgEw
< 7aelA dash 9o A or 149 o] de| o
HAA =ik wi=mA0] FEAY S0 & A WA
9] ZulE EedoiA
Atk (Maddox, 2002: 9). HI2~EA=7} # o] 1968'd9] &
ofjAf $HEL ofn] 11jlo] H ZIRS K A4, ARl A
Sk ofz}, At ARE Skl BRlolA] HojFA] o= o
A, Qg Bl Mg a0 SEOH u)dl AdE 2
= Q= o= HARIE 12]al T157)E] ARAoA ARESt
& ‘o3 Flolt(dark lady)' @ EEE RojlA A glo] AAME-
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